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Bob and Amishi,
Attached please find the initial plan for reconstructing Marysville vermiculite exposures. Our next
meeting is slated for 2/18/10 but we welcome any comments prior to then.
Have a nice weekend
Tim


Marysville Employee Exposure Reconstruction


Introduction



The work outlined below builds on the previous work of Dr. James Lockey investigating possible effects of exposures to dust containing fibers at a plant in Marysville, Ohio.  Subsequent to his work, more qualitative information on the organization of work at the plant was obtained, and additional quantitative measurements of exposure were identified.  These two resources will be added to the original data in order to reconstruct exposures over a longer period of time.



Four phases of work are undertaken to reconstruct exposures from these data: 




1. Data entry, cleaning and editing and standardizing




2. Describe completeness and trends in measurements




3. Combine measurements to estimates of exposure 




4. Quality review of estimates


The steps in each phase are described briefly below.


1.  Data entry, cleaning and editing and standardizing

Both the qualitative and quantitative information are used in this phase. 



A. The qualitative information is found in written reports, letters and background information on plant operations that have been retained.  From these records, we obtain:


Plant layout, including changes over time (to identify where people 


work in relation to each other and dust sources) 



Process descriptions (people per shift, people per department, sources of raw 

materials, production rate/volume) 



For each department




List of the job titles and tasks (the skeleton of describing the 





operation)  







Describe rotation between tasks and jobs (basis for division of time 



between tasks or jobs)  

The available information is summarized and gaps identified. As needed, approaches to obtain information to fill gaps will be identified and implemented. 


B. Quantitative data are found in air sampling reports; these records include additional information on plant processes and operations and the quantitative measurement of airborne concentration.  These records have been computerized following the data entry scheme provided earlier and approved. The following will be accomplished:   


Determine if total dust measurements (noted in qualitative file review) are 


in data base 



Clean and edit the data: 




Remove duplicates (document action in the data file)




Merge partial records to form more complete record (document 




action in the data file)




Standardize department, job titles and tasks (remove spelling differences 



and alternative descriptors for the same item so that each is 




uniquely and uniformly identified; this is guided by the qualitative 



description of process, jobs and tasks) 


Identify date when sampling by task (short duration collection) was 


replaced by full shift (job-related collection)   


2. Describe completeness and trends in measurements


There is no standard “cook book” approach to the reconstruction of exposure, as the nature of each data set is unique.  The following steps will guide our decisions on how to best use the data we have:



Describe frequency of samples over time, by department, job title, task, 


duration. 



Describe frequency of sampling and graphically display intensity of 


exposure for each task and job by month (in Trionizing, this may be related to 
production activity differences throughout the year). 



The graphical display, combined with information from the qualitative 
information allows determination of time periods for the Exposure Matrix




Alternatives: 




by year—if there are measurements for most years




month/season/ year—if changes that may be related to production  




schedule are identified in data




longer time periods—based on engineering and production changes 



Determine use (if any) of total dust (mass measurements of all airborne 
particulate) identified in the qualitative file review


3. Combine measurements to estimates of exposure 


The calculation of exposure estimates from measurements that include both short-duration (15 minute, task based) and half- or full-shift (four to 8 hours, job based) is generally done in two parts: first combining the short-duration samples and second combining the shift samples.


For the short-duration samples, formulae are needed to weight the duration of each task in the work day. We will complete the following:   



Finalize weighting formulae to combine task data to estimate exposure at job



Describe completeness of task-based sampling for each sampling date.  



Identify gaps and develop a strategy to fill these gaps (e.g., extrapolate back in 
time, when no changes in production have been documented)  



Determine statistical approach for calculation of mean fiber values —
geometric or arithmetic



Apply formulae to task based measurements or means (to calculate job-based 
exposure from task measurements) 

For the longer-duration samples, a time-weighted exposure is calculated based directly on the sample duration.


Finally, a mean exposure estimate is calculated for each of the time periods identified in 2, above; these estimates are unique for each specific job or work area. 


4. Quality review of estimates


The estimates are reviewed for consistency. For example, do the final estimates change when engineering changes are put in place?  Generally over time, exposures at industrial facilities are reduced; is this shown in the estimates?  Are areas where there is thought to be less exposure reflected in the estimates (example: office)?


NOTE: the fiber exposure values in the matrix can be altered by adjustment for use of respiratory protection and changes in raw materials. In order to adjust for respiratory protection, it would be necessary to document consistent use, fit testing and a cleaning and change-out program that assured that exposure was reduced. The overwhelming majority of work-place exposure measurements are for f/cc, and not for a specific mineralogic type of fibers. This is not an estimate of exposure to asbestiform mineral fibers.




